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The  isolated  country  gi'c'iin  elevator  located  along  the  railroad 
in  or  near  a  small  settlement  is  a  serious  fire  hazard.   It  is  generally 
the  largest  building  in  the  . community i   The  seriousness  of  the  hazard  is 
duo  both  to  the  nature  of  the  business  and  the  fact  tliat  local  fire  fight- 
ing facilities  i,re  usually  totally  inadequate  to  cope  with  a  fire  in  such 
a  largo  building.   There  are  about  10,000  grain-handling  plants  classified 
as  country  elevators  and  they  have  a  capacity  of  about  500,000,000  bushels. 
Some  of  these  arc  owned  by  the  ro.ilroads,  others  are  oivncd  and  operated  by 
large  terminal  grain  companies  and  many  are  owned  and  operated  by  cooperative 
associations.  Fueports  of  the  ?s.rm  Credit  Administration  indicate  that  there 
are  2,500  Farmers'  Cooperative  Elevator  Associations  with  360,000  members 
that  do  a  business  of  $475,000,000  a  year.   Practically  all  plants  are 
located  along  railroads  and  many  are  on  railroad  land  or  adjoin  railroad 
property. 

FIPiS  Airo  5XPL0SI0H  LOSSES 

The  exact  number  of  country  elevators  destroyed  by  fire  or  explo- 
sion each  year  is  not  known  and  estimates  of  the  amount  of  the  loss  vary 
considerably.   The  best  information  available  indicates  that  last  year,  1939, 
there  were  about  150  dust  fires  and  explosions  in  country  grain  plants  v/ith 
a  loss  of  about  $3,000,000.  A  study  of  the  hazard  has  been  undertaken  by 
the  Dust  Sxplosion  Hazards  Committee  of  the  No.tional  ITire  Protection  Associo.- 
tion  v/hich  was  orgo.nized  in  January,  1922  and  reorganized  in  1925  in  order 
to  qualify  as  a  sectional  committee  of  the  American  Engineering  Standards 
Committee,  novr  the  American  Standards  Association.   The  U.  S.  Department 
of  Agriculture  and  the  ITational  Eire  Protection  Association  act  as  joint 
sponsors  of  the  committee. 

SCOPE  0?  THE  COI-iMITTSB  I'^OHIC 

The  committee  is  entrusted  with  the  development  of  methods  of 
preventing  dust  explosions  in  connection  v;ith  processes  and  industries 
producing  combustible  or  explosive  dusts,  including  measures  for  the  pre- 
vention of  ignition,  restriction  of  potentia.l  damage  by  proper  construction 
and  arrangement  of  buildings,  restriction  of  the  production  and  escape  of 
dust  through  the  control  of  dust -producing  processes  and  equipment,  exting- 
uishment m.ethods,  a.nd  related  features.   Eire  prevention  and  extinguishing 
o-re  included  since  dust  explosions  may  result  from  fire. 

¥OrJC  OE  THE  COMITTEE 

Eleven  safety  codes  for  the  prevention  of  dust  explosions  in 
specific  industries  have  been  prepared  by  the  committee  and  approved  as 
American  Standards.   Other  codes  are  in  .the  course  of  preparation  and  to 
meet  the  need  for  some  general  information  on  dust  explosion  prevention 
suitable  for  industries  vrhich  now  have  no  specific  codes  the  committee  has 
compiled  a  set  of  general  rocomrflendations  known  as,  "Eundamental  Principles 
for  the  Prevention  of  Dust  Explosions  in  Industrial  Plants.". 
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T'.^itli  the  coopers.tion  of  the  couiitry  grain  elevator  associations 
an  attempt  is  now  "being  made  to  cofhpile  k  set  of  recommendations  that  v;ill 
provide  for  proper  protection  against  the  dust  explosion  hazard  in  the 
thousands  of  small  grain-handling -plants  scattered  throughout  the  coijjitry. 
These  recommendations  are  still  in  'the  ;tentative  stage  "because  of  the 
difficult;/  encountered  in  preparing  a,  set  of  rules  vhich  vrill  "bo  applica"ble 
a,nd  pra,ctica"ble  in  the  many  different  tj^pos  of  plants  now  in  opcr-ation, 
Stiildings  are  of  frame,  metal,  tile  and  concrete  construction  with  the 
sane  wide  vario.tion  in  t:</pGs  of  equipment  instcalled.  l-D.n-j  plants  ha,ve  feed 
grinding  equipment  in  addition  to  storage  facilities  and  frequently  the 
operators  act  as  distri"butors  for  feed,  fertilizer,  "building  material  and 
farm  machinery.  ^'Jarehouses,  corn  cri'bs  and  sheds  a^djoin  the  main  eleva.tor 
huilding  in  ma.ny  cases  and  all  of  these  conditions  must  "be  considered  in 
planning  adeqUjB.te  protection  for  the  plant. 

Snail  elevators  are  suhject  to  the  same  dangers  as  large  ones, 
"because  all  grain  dusts  explode  under  certain  conditions  and  the  pro"blem 
of  providing  proper  protection  "becomes  one  of  recommending  the  safest  pro- 
cedure under  operating  practices  peculiar  to  this  type   of  plant.   An  analysis 
of  fire  losses  in  country  grain  elevators  shows  that  practically  all  are 
preventa"ble  and  owners  and  operators  arc  urged  to  avail  themselves  of  the 
la.test  information  on   fire  prevention.   In  many  cases  a  small  fire  may  result 
in  a  dust  explosion  which  spreads  the  flames  throughout  the  "building  and 
causes  a  complete  loss. 

■     •  •  GSlOJIiAL  PIlECAUTIOITS 

[-here  are  certain  generally  accepted  recomm.endations  for  fire 
and  explosion  prevention  which  should  "be  adopted  pending  the  preparation 
of  a  specific  code  for  country  elevators.   Some  of  these  recommendations 
are  listed  "belov;: 

1.  I;Ton-com"busti"ble  construction  is  recommended. 

2.  Coml:)usti"ble  elevators  should  "be  metal-clad. 

3.  Frame  elevators  of  heavy  cri"b  construction  a.re  preferalDle  to  the 
lighter  t^Tjes. 

4.  Partitions  should  "be  of  heavy  construction  prefera'b.lj'-  of  non- 
combusti"ble  material. 

5.  Hazardous  areas  should  'oe  cut  off  v/ith  walls  of  heavy  planks  or 
non-conbusti"ble  materio,l. 

S.   Sto,irs  and  wells  should  "be  inclosed  or  cut  off  from  hazardoiis 
care  as. 

7.  Feed  grinding  or  milling  operations  should  "be  conducted  in  a 
separate  "building  or  segregated  section  of  the  plant. 

8.  Ledges  and  "beams  or  other  lodging  places  for  dust  should  "be 
eliminated. 
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•  9.   Bins  should  bo  covered  "but  vented  to  the  outside  to  prevent  dust 
dissemination  throughout  the  house. 

10.  Equipment  should  "bo  ;is  dust-tight  as  possible. 

11.  Cleanliness  is  of  prime  importance  and  the  prevention  of  dust  ac- 
cumulations is  essential. 

12.  Large  window  area  should  be  installed  and  cross  ventilation  pro- 
vided wherever  possible. 

13.  Equipment  should  be  non-combustible  and  maintained  in  good  operating 
condition. 

14.  Electricity  is  recommended  for  lighting  and  power  with  all  equip- 
ment selected  and  installed  to  conform  to  the  National  Electrical  Code  re- 
quirements for  dusty  locations. 

15.  Only  low  pressure  steam  or  similar  heating  equipment  incapable  of 
igniting  dust  clouds  should  be  used  in  operating  parts  of  the  plant. 

16.  Protection  against  lightning  should  be  provided. 

17.  Smoking  should  be  prohibited. 

18.  Grounds  around  the  plant  shoiild  be  kept  clear  of  high  weeds  and 
rubbish  v;hich  might  become  ignited  and  permit  the  flames  to  spread  to  the 
elevator. 

19.  Screens  should  be  provided  at  points  where  grain  is  received  to 
catch  any  foreign  material  such  as  stones  and  scrap  iron. 

20.  Anti-friction  bearings  are  recommended. 

21.  Eire  extinguishers^  casks  and  pails  or  similar  equipment  should 
be  placed  throughout  the  plant  and  maintained  in  good  operating  condition. 

22.  A  loud  alarm  or  some  other  effective  means  of  calling  for  assist- 
ance in  case  of  fire  should  be  provided. 

GRAIH  D?JEr.S 

Many  small  houses  have  recently  installed  grain  drying  equipment 
and  special  precautions  should  be  taken  to  see  that  such  apparatus  is 
properly  installed  and  carefully  operated. 

1,  Driers  should  be  placed  in  a  separate  fire-resistive  division, 
separated  from  elevator  or  tanks  by  as  much  space  as  practicable, 

2.  Louvers,  or  other  permanent  openings  vrhere  air  enters  or  is  ex- 
hausted from  buildings,  should  be  protected  by  substantial  corrosion-resistive 
wire  screens,  not  exceeding  one-fourth  inch  mesh,  to  exclude  sparks,  birds, 
paper,  etc. 
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3.  C-.'-.rnGr,  hopper,  or  "bin  over  drier  and  same  under  cooling  section 
should  "be  dust-tight  and  provided  i-dth  effective  vents  to  outside. 

4.  All  grain  should  pass  over  a  coarse  screen  immediately  ahead  of 
drier  to  remiove  cohs,  paper,  sticks,  etc. 

5.  Fans  should  conform  to  the  ITational  Fire  Protection  Association 
ruegulations  for  the  Installation  of  Blower  and  Exhaust  Systems  for  Dust 
Stock  and  Vaioor  Hemoval.-'-  The  requirement  for  nonferrous  parts  should  apply, 
unless  blov:ing  only  air  taken  from  outside  hiiilding  through  continuous  tight 
duct. 

5.   Steam  coils  should  he  so  designed,  installed,  and  arranged  tliat 
dust  vjill  not  lodge  on  coils,  headers,  or  clsev/hero  in  casing  containing 
same.   Coil  room  should  "be  separated  "by  dust-tight  partitions  and  floors 
from  drying  section  and  all  other  parts  of  drier  house. 

7.  Spouts  between  the  drier  "building  and  other  buildings  should  be 
of  metal  and  equipped  with  approved  dampers. 

8,  ?ire-heated  driers. — (a)  The  drier  furnace  should  be  located  in  a 
fire-resistive  room  or  division  separated  from  the  drier  coltunns  and  fans 
and  the  plant  proper  by  masonry  v;alls  vdth  no  communication  except  the 
ducts  leading  from  furnace  to  the  drier  fa,ns  carrying  products  of  combustion. 

(b)  Fire-heated  driers  should  be  provid.ed  with  reliable  autom.atic  means 
for  regulating  the  temperature  in  the  drying  columns,  which  should  consist 
of  two  independent  control  sj/stem.s  consisting  of: 

(1)  An  automatic  control  system  designed  to  hold  the 
temperature  within  predetermined  limits  at  the  discretion 
of  the  operator;  and 

(2)  An  emergency  control  system  vmich  will  operate  when 
the  temperature  in  the  dr7/ing  column  reaches  a  dangerous 
point  by  permitting  the  entrance  of  cold  air  into  the 
drying  columns. 

(3)  Fnore  such  temperature  controls  arc  operated  by 
air  pressure,  suitable  m.eans  should  be  provided  to  stop 
the  drier  fans  automatically  in  case  of  air  failure 
caused  by  leaking  of  broken  air  lines  or  other  reasons. 

(c)  In  addition  to  the  automatic  temperature  controls  required  in  the 
preceding  paragraphs,  suitable  visual  thermometers  should  be  provided.   One 
of  these  should  preferably  be  of  the  extension  dial  type  with  the  dial 
located  at  a  point  near  the  firing  end  of  the  furnace  so  as  to  be  in  plain 
sight  of  the  opero,tor. 

( d)  The  temperature  control  systems  for  fire-heated  driers  should  be 
kept  ii'i  proper  operating  condition  at  all  times  when  the  drier  is  in  use. 

1,   Obtainable  from  the  National  Fire  Protection  Association,  60  Battery- 
march  St.,  Boston,  Mass. 
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(o)  Ifb.cn  corxl   or  coko  is  used  as  fuol  for  fire-hoatod  driers,  duo 
consideration  should  be  given  to  tho  proper  storage  of  those  fuels  and  the 
disposal  of  their  ashes,   "■'hen  gas  is  used  as  the  fuel,  it  is  important 
that  the  piping  systen  be  properlr  installed  v/ith  tight  joints  to  prevent 
leakage.   In  addition  to  the  gas  control  valves  located  at  the  drier  furnace, 
there  should  be  provided  an  additional  valve  outside  of  tho  buildings  in  an 
accessible  23lace  to  permit  shutting  off  the  gas  supply  to  the  furnace  in  case 
of  emergency,   li/hen  oil  is  Tised  for  fuel,  oil  burner  and  fuel  storage  tanks 
used  in  connection  therewith  should  be  of  approved  tj'pe  and  equipped  with 
approved  control  equipment. 

DUST  COLLIECTIOlvT  AND  REMOVAL 

xi-egulations  which  prohibit  the  application  of  suction  before 
weighing  grain  entering  an  elevator  prevent  the  elevator  operator  from  pro- 
viding adequate  protection.   It  v/ill  be  necessary  to  install  effective  dust 
collecting  and  dust  control  equipment  in  grain  elevators  before  progress 
in  dust  explosion  control  in  this  industry  compara.ble  to  that  in  milling 
plants  can  be  made. 

To  provide  effective  dust  control  it  is  necessary  to:   (l)  prevent 
tho  formation  of  dust  clouds  by  applying  s^iction  at  the  point  v;here  the  dust 
is  produced;  (2)  remove  all  dust  accumulations  promptly;  and  (3)  provide 
thorough  ventilation  for  building  and  equipment. 

Many  small  elevator  operators  feel  that  they  cannot  afford  to 
install  dust  control  equipment,  but  it  is  well  to  remember  that  a  dust-free 
mill  or  elevator  is  explosion  proof  and  the  installation  of  an  effective 
dust  collecting  systen  will  provide  protection  against  a.   hazard  capable 
of  causing  the  complete  destruction  of  the  plant. 

In  order  to  obtain  the  best  information  possible  on  desirable  pro- 
tective measures  for  country  elevators  an  advisory  committee  consisting  of.' 

Capt.  L.  C.  Webster,  Minneapolis,  Minn. 
J.  F.  Moyer,  Dodge  City,  Kansas 
Fred  Sehl,  Indianapolis,  Ind. 
Ted  Brash,  Spokane,  Wash. 

has  been  appointed  by  the  coxmtry  elevator  Dissociations  to  assist  in  prepar- 
ing a  dust  explosion  prevention  code.   This  committee  will  present  their 
rocoramondations  to  a  subcommittee  of  tho  Dust  Explosion  Hazards  Committee 
consisting  of: 

Hylton  ii.  Brown^  V/ashington,  D.  C. 

Eugene  Arms,  Chicago,  111. 

G.  H.  Hurd,     "      " 

K.  H.  Parker,    "      " 

Capt.  L.  C,  Webster,  Minneapolis,  Minn, 

In  this  way  it  is  planned  to  get  into  the  code  the  information  v;hich  will 
permit  the  operator  or  owner  to  provide  the  desired  protection  against  the 
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firo  and  exjjlosion  hazard  at  his  plant.   Any  specific  recommendations  v;hich 
it  is  felt  should  he  included  in  the  code  should  he  suhmittcd  to  the  advisory 
committee  or  directly  to  the  Dust  Explosion  Hazards  Committee.   Such  sug- 
gestions v/ill  he.  appreciated  and.  through  the  cooperation  of  all  intorostcd 
parties  it  v/ill  ho  possihlo  to  proijarc  a  workahlc,  acccptahlc  code  vrhich  will 
effectively  protect  the  small  country  grain- hand  ling  plant  agtiinst  the  fire 
and  dust  oxxolosion  hazard. 
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